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(54) TOOL HOLDER 

(57) A tool holder comprises a sleeve (3) to be fitted 
into a tapered bore (2) of a main spindle (1) of a 
machine toot, a shank portion (4) inserted into the 
sleeve (3) so as to be axially movable relative to the 
sleeve (3). a flange portion (5) formed integrally with the 
shank portion (4) and adapted to abut an end face of the 
main spindle (1), and an elastic member (6) interposed 



between the flange portion (5) and the sleeve (3). The 
sleeve (3) is formed with a sHt portion (3a) axially 
extending through a portion of a peripheral wall thereof, 
the slit portion (3a) being provided therein with an etas- 
tic element (3b). 




ir ^ 10' 9 



Pflmedby RanK XOroi (UK) Business Services 
2.13.4A).4 




1 

Description 

TECHNICAL FIELD 

The present invention relates to a tool holder to be 
detachat>ty attached to the main spindle of a machine 
toot and to a technique for facilitating operations of 
attacNng and detaching the tool holder. 

BACKGROUND ART 

In a machine tool such as a machining center there 
is provided an automatic tool changing device which 
allows a tool holder holding a tool to be detachably 
attached to the main spindle of the machine tool and to 
be changed for an alternative. The tool holder attached 
to the main spindle is tx)und with the main spindle by 
contact at one portion between a tapered bore of the 
main spindle and a tapered surface of the shank portion 
of the tool holder. The contact between the tapered bore 
and the tapered surface is strengthened by pulling 
means provided within the main spindle for axially 
inwardly pulling the tool holder, virhereby the tool holder 
is firmly secured to the main spindle. The bond strength 
(bond rigidity) between the main spindle and the tool 
holder will influence the machining precision of the 
machine tool. If the bond rigidity is low, the contact por- 
tion cannot withstarxi heavy cutting work or high speed 
rotation thereby causing chatter or vtoration and col- 
lapse or run-out of the tool to occur. 

To enhance the borxJ rigidity, the pulling force of the 
pulling means is required to increase. However, the 
increase in the pulling force of the pulling means is lim- 
ited. 

Known as a tool holder adapted to enhance the 
tx)nd rigidity without increasing the pulling force is that 
described in. for example, Japanese Utility Model Publi- 
cation No. SHO 63-53605. 

This conventional tool holder comprises a sleeve to 
be fitted into the tapered bore of the n^in spindle of a 
machine tool, a shank portion inserted into the sleeve 
so as to be axially movable relative to the sleeve, a 
flange portion formed integrally with the shank potion 
and adapted to atxjt an &n6 face of the main spindle, 
and an elastic memtier interposed between the flange 
portion and the sleeve. Used as the elastic member is a 
one-piece rubber elastic member shaped annular 
around the shank portion or a disc spring assembly in 
which a plurality of disc springs are combined as alter- 
nately orienting reverse to each other. 

TTie conventional tool holder is detachably attached 
to the tapered bore of the main spirKile of the machine 
tool by causing an arm of an automatic tool changing 
device to grip a circumferential groove portion formed in 
the outer periphery of the flange portion. Upon this 
attachment, a tapered surface of the outer periphery of 
the sleeve is fitted into the tapered bore of the main 
spindle with a predetermined clearance defined 



between the end face of the main spindle and the end 
face of the flange portion. 

The tool holder is then pulled inwardly of the main 
spindle by pulling means provided in the main spindle, 

5 so that the flange end face is brought into contact with 
the end face of the main spindle. At this time the sleeve 
is pressed by the elastic member to strengthen the 
bonding of the sleeve to the tapered bore of the main 
spindle. At the same time therewith, the inner diameter 

10 of the sleeve is reduced to strengthen the bonding 
between the sleeve and the shank portion. 

Thus, the conventional tool holder is intended to 
obtain a bond rigidity more firm than that of a tool holder 
of the type to be bonded to the main spindle by contact 

15 at one portion between the tapered bore and the 
tapered surface with an equal pulling force by making 
the tool holder closely contact the main spindle of a 
machine tool at two portions, i.e., between the tapered 
t>ore of the main spindle of the machine tool and the 

20 tapered suriace of the shank portion of the tool holder 
arxj between the end face of the main spindle and the 
flange end face of the tool holder and by strengthening 
the bonding of the sleeve to the shank portion. 

To detach the tool holder from the machine tool in 

25 order to change the tool for an alternative, an impact is 
made to the rear end of the shank portion in such a 
direction as to renrK>ve the tool hoMer by the pulling 
means disposed in the main spindle of the machine tool. 
Since the converrtional tool hokJer is constructed such 

30 that the tapered surface of the shank portion (sleeve) 
thereof tightly contacts the tapered bore of the main 
spindle of the machine tool by means of the pressing 
action of the elastic member, a stronger impact is 
required to detach the tool hokJer from the machine tool 

35 as the contact becomes more tight. However, there is 
naturally a limitation in increasing the impact made by 
the pulling means in the machine tool, with the result 
that it is difficult to detach the tool hoMer from the 
machine tool. 

40 Further, in attaching the tool hoWer to the machine 
tool and detaching the same therefrom the sleeve is 
required to axially move relative to the shank portion 
smoothly. To this end. it is necessary to apply lubricating 
oil between the shank portion and the sleeve and to 

45 replenish the lubricating oil firequenUy, for example, 
every time the tool is changed. Thus, the handling and 
maintenance of the tool holder are cumbersome. 

To obtain a required pressing force against the 
sleeve by the elastic member, the elastic member is 

50 required to be compressed by an increased amount. 
When such a compression amount of the elastic mem- 
ber is increased, enlarged clearance results between 
the end face of the main spindle and the flange end face 
upon the attachment of the tool holder to the main spin- 

55 die by the automatic tool changing device. This requires 
the pull-in amount by the pulling means to increase. 
Conventionally, such a pull-in anrwunt is set to at)out 3 
mm. 
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Such an increased pull-in amount as above causes 
the tool changing arm holding the tool holder to be 
largely deflected, which sometimes leads to a cause of 
damage to the automatic tool dianging device. In addi- 
tion, the time period required for a tool change is prob- 5 
lematically prolonged with an increasing puil-in amount 

Since the elastic member is to be subjected to elas- 
tic deformation by such a large pullnn amount, it is a 
conventional practice to provide a predetermined dr- 
cumferential gap between tiie inner periphery of the 
elastic member in its uncompressed condition and the 
outer periphery of the shank portion. This circumferen- 
tial gap remains e^en when ttie elastic member 
assumes its compressed condition and. hence, induces 
the elastic member to move eccentrically thereby caus- 
ing vibration when the main spindle rotates at high 
speed. 

It is. therefore, an object of the present invention to 
provide a tool holder which is capable of being easily 
and assuredly attached to and detached from a 
machine tool in changing the tool held by the tool holder 
for an alternative or in like operations, which prevents 
damage to an automatic tool changing device while 
enabling the tool to be changed in a shortened period of 
time, which includes an elastic member exhibiting a suf- 
ficient biasing force against a sleeve even with a 
reduced conrpression amount and which prevents a cir- 
cumferential gap from appearing when the elastic mem- 
t>er is in its compressed condition, whereby the fore- 
going problems are solved. 

DISCLOSURE OF INVENTION 

To attain the foregoing object, the present invention 
provides the following technical means. 

Specifically, a tool holder according to the present 
invention comprises a sleeve to be fitted into a tapered 
t3ore of a main spindle of a machine tool, a shank por- 
tion inserted into the sleeve so as to be axial ly movable 
relative to the sleeve, a flange portion formed integrally 
with the shank portion and adapted to abut an end face 
of the main spindle, and an elastic member interposed 
between the flange portion and the sleeve, wherein the 
sleeve is formed with a slit portion axially extending 
through a portion of a peripheral wall ttiereof. ttie slit 
portion being provided therein with an elastic element 

In ttie present invention it is possible to provkje a 
lutMicant sealing portion opened in the shank portion as 
immediately facing the inner periphery of the sleeve so 
as to eliminate the need of replenishing a lubricant over 
a prolonged time period. 

To facilitate the securing of the tool holder by the 
pulling action of tool holder pulling means, the present 
invention allows preloading means to be provided for 
preloading the elastic member to make constant the dis- 
tance between the sleeve and the flange portion in an 
assembled condition. 

in the present invention the elastic member may be 
shaped annular as comprising at least one combination 
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of a compressible element formed of an elastic material 
and a non-compressible element formed of a rigid mate- 
rial which are axially joined together, so as to reduce the 
compressible amount thereof and provide an increased 
sleeve-pressing force. 

Further, in the present invention the elastic mender 
may be shaped annular as having inner periphery atxjt- 
ting the outer periphery of tiie shank portion, so as to 
prevent the occurrence of vibration at high speed rota- 
tion. 

Furthernmre. to prevent the oocurrence of vibration 
at high speed rotation more effectively, the elastic mem- 
ber may be shaped annular arxl accommodated in an 
annular recess formed in the flange portion while having 
outer and inner peripheries adapted to abut the outer 
and inner peripheries of the annular recess when the 
flange portion abuts the end face of the main spindle. 

The tool holder of the present invention is adapted 
to be gripped by the arm of an automatic tool changing 
device and to be detachably attached to the tapered 
bore of the main spindle of a machine tool, like a con- 
ventional one. Upon attaching the tool holder, the 
tapered surface of the outer periphery of the sleeve is 
fitted into the tapered bore of the main spindle, forming 
a predetermined clearance between the end face of tiie 
main spindle arvJ the end face of the flange portion. 

Then, the tool holder is pulled inwardly of the main 
spindle by pulling means provided in the main spindle, 
so that the end face of the flange portion come into con- 
tact witti the end face of the main spindle. At this time 
the elastic member presses the sleeve to sb'engthen the 
bonding thereof to the tapered surface of the main spin- 
dle, while the inner diameter of the sleeve is reduced to 
strengthen the bonding of tiie sleeve to the shank por- 
tion. 

After the completion of the process of attaching the 
tool holder, the hokjing of the tool holder by the arm of 
the automatic tool changing device is released. 

According to the present invention, the sleeve is 
formed with the slit portion axially extending tiirough a 
portion of tiie peripheral wall of the sleeve, and the elas- 
tic element is provided in the slit portion. With this fea- 
ture, when the tool holder is pulled inwardly of the main 
spindle, the dicmieter of the sleeve is reduced with the 
elastic element in the slit portion being conrpressed, 
and when the tool holder is in its attached condition the 
elastic element constantiy gives ttie sleeve a biasing 
force such as to increase the diameter thereof. Further, 
since the slit portion is filled with the elastic element, 
penetration of swarf and dust through the slit portion is 
prevented. 

By virtue of the above feature, when an impact is 
made on the rear end of the shank portion of the tool 
holder by the pulling means so as to detach the tool 
holder from the machine tod, the biasing force to 
increase the diameter of the sleeve aids the action of 
pressing the sleeve out of the tapered bore of tiie main 
spindle theret>y facilitating and ensuring the detachment 
of the tool holder. 
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If the shank portion is provided with the lubricant 
sealing portion opened as immediately lacing the inner 
periphery of the sleeve, a lubricant (lubricating oil or the 
like) is always retained between the shank portion and 
the sleeve, resulting in no need to replenish the lubri- $ 
cant over a long period of time. 

By providing the preload means for preloading the 
elastic member to make constant the distance between 
the sleeve and the flange portion in an assembled con- 
dition it is possible to cause the elastic member to be 
compressed by a constant amount, so tiiat tiie tool 
holder is readily secured to the machine tool by the pull- 
ing means. 

Where the elastic member is shaped annulau- as 
comprising at least one combination of conpressible 
element and noncompressible element which are axi- 
ally joined together, the elastic member offers a reduced 
compressible amount and an enhanced pressing force 
against the sleeve as compared to an elastic member 
entirely composed of an elastic rubber element or an 
assembly of disc springs if such elastic members have 
an equal overall thickness. 

Consequentiy, due to the elastic member to be 
compressed by a small amount the pulled-in amount of 
the flange portion up to a point where the end face of 
the flange portion abuts the end face of the main spindle 
is decreased whereby the tool changing arm is less 
defbrmable upon ttie automatic tool changing and the 
time required for the tool changing is shortened. 

If ttie elastic member is shaped annular having an 
inner periphery abutting the outer periphery of the 
shank portion, run-out of the elastic member will not 
occur even at high speed rotation thereby previenting 
the occurrence of vibration at high speed rotation. 

Further, if the elastic member is shaped annular 
and accommodated in an annular recess formed in the 
flange portion while having outer and inner peripheries 
adapted to abut the outer and inner peripheries of the 
annular recess, respectively, when the flange portion 
abuts the end face of the main spindle, the elastic mem- 
ber is prevented from run-out from the inner arxJ outer 
peripheries of the annular recess when the niain spindle 
is rotated at high speed, so that the occurrence of vibra- 
tion at high speed rotation is prevented more efficiently. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a side view in section showing an embodi- 
ment of the present invention: 
Fig. 2 is an exploded side view of a tool holder 
according to the present invention; 
Fig. 3 is an enlarged view of portion A shown In Fig. 
1; 

Fig. 4 is a side view in section for Illustrating a state 
of a tool holder to be detached from a main spindle; 
Fig. 5 is a graph of a variation in bonding rigidity 
with a varying taper angle at which the outer periph- 
ery of a sleeve abuts ttie inner periphery of a 
tapered bore; 



Fig. 6 is a side view in section for showing a varia- 
tion of preloading means; 

Rg. 7 is a side view in section for showing a varia- 
tion of an elastic member; 
Rg. 8 is an enlarged view of the elastic member 
shown in Rg. 7; 

Rg. 9 is a skJe view in section showing anottier 
embodiment of the body of a tool holder; 
Rg. 10 is a sectional view showing yet another 
emtxxfiment according to the present invention; 
Rg. 11 is a sectional view showing still another 
embodiment according to the present invention; 
Rg. 12 shows a variation of a sleeve partially in 
section; and 

Rg. 13 is a front elevation of Fig. 12. 
BEST MODE FOR CARRYING OUT THE INVENTION 

Embodiments of the present Invention will now be 
described witti reference to the drawings. 

Referring to Fig. 1 . a tool hokier according to the 
present invention includes a sleeve 3 fitted into a 
tapered bore 2 of a main spindle of a machine tod. a 
shank portion 4 inserted into the sleeve 3 so as to be 
movable relative to the sleeve 3. a flange portion 5 
formed integrally with the shank portion 4 and abutting 
tiie end face of the main spindle 1 . and an elastic mem- 
ber 6 interposed between the flange portk)n 5 and the 
sle»re 3. 

In the main spindle 1 of the machine tool is provided 
pulling means 7 for pulling the tool holder fitted in the 
tapered kx>re 2 of the main spindle 1 further into the 
main spindle 1 . The main spindle 1 is also provided with 
a coolant supply device (not shown) for supplying a 
coolam to the tapered bore 2 and a compressed air sup- 
ply device (not shown) for supplying cleaning air. 

The sleeve 3 is cylindrical having an outer periph- 
ery conrprlsing a tapered surface and an inner periph- 
ery comprising an untapered surface. 

The sleeve 3 has a slit portion 3a axially extending 
through a portion of the peripheral wall of the sleeve 3. 
This slit portion 3a has a gentte inclination in the axial 
direction. In the slit portion 3a is provkled a diameter- 
enlarging bias material 3b (elastic element) formed of 
silicone, nylon, rubber or other elastic material. Thus, a 
biasing force is always exerted on the sleeve 3 to 
enlarge the diameter thereof. In this emtxxiiment the 
diameter-enlarging t>ias material 3b is positioned in tiie 
sirt portion 3a on tiie deeper side thereof so as to define 
in the outer periphery of the sleeve 3 a groove axially 
exterxiing over the entire length of the slit portion 3a. 
Nevertheless, the slit portion 3a may be fully filled with 
the bias material 3b. 

The taper angle of the tapered outer periphery of 
ttie sleeve 3 is made equal to that of the tapered bore 2 
of the main spindle 1 . This taper angle is equal to or 
smaller than an incllr^tion of 7/24 (at)out 16*") which is 
typk;ally employed, preferably equal to or smaller than 
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12°. This embcxJiment employs an inclination of 1/10 
(about B% 

The shank portion 4 is formed in one end portion of 
the holder body 8 and has an outer periphery having an 
untapered surface axially stidably ciose-fitted in the 
inner periphery of the sleeve 3. 

The shank portksn 4 has a lubricant sealing portbn 
4a in the form of a groove helically extending around the 
outer periphery of the shank portion 4. For this reason 
the lubricant sealing portion 4a is opened as immedi- 
ately facing the inner periphery of the sleeve 3 when the 
shank portion 4 is fitted in the sleeve 3. thus allowing a 
lubricant (lubricating oil. grease or the like) to be sealed 
therein. The Itbricant thus sealed in the lubricant seal- 
ing portion 4a will not be so reduced as to cause prob- 
lems in its function or run out unless the sleeve 3 is 
removed from the shank portion 4, thereby being 
retained over a prolonged time period. 

The flange portion 5 is located contiguous to the 
shank portion 4 and Is larger in diameter than the shank 
portion 4. The flange portion 5 may be formed by joining 
a separately-formed ring body 9 integrally with the 
holder txxjy 8 through shrink fit or the like. In the outer 
periphery of the flange portion 5 is circumferentiaily 
formed a V-shaped fit groove 10 to receive the tool 
changing arm (not shown) of an automatic tool chang- 
ing device. 

The end face of the flange portion 5 on the side 
adjacent the shank portion comprises a flat surface to 
be brought into face contact with the end face of the 
main spindle 1 of the machine tool. An elastic member 
mounting seat 1 1 is formed In the flat surface of the 
flange portion 5 on the side adjacerrt the inner periphery 
thereof. The mounting seat 11 comprises an annular 
recess formed in the flat surface. 

As shown in Fig. 3. the elastic member 6 which is 
shaped annular is received In the recess of the mount- 
ing seat 1 1 and abuts the end face of the sleeve 3. The 
inner periphery of the annular elastic member 6 closely 
contacts the outer periphery of the shank portion 4. 
while the outer periphery of the elastic member 6 is 
spaced by a predetermined gap from the outer periph- 
ery of the recess of the nwunting seat 11. Thus, when 
the flange portion 5 abuts the end face of the main spin- 
dle 1. the inner arxl outer peripheries of the annular 
elastic member 6 abut the inner and outer peripheries of 
the annular recess 1 1 (nnounttng seat), respectively. 

The elastic member 6 comprises a compressik)le 
element 12 formed of an elastic material and a noncom- 
pressible element 13 formed of a rigid material which 
are axially joined together with no clearance therebe- 
tween. 

The compressible element 12 is formed of an elas- 
tic materia) such as a soft urethane resin, rubber, a flu- 
orine-type soft resin or other type of soft resin, or other 
synthetic rutsber. In the present embodiment the thick- 
ness of the compressible element 12 is 1 mm. 

The noncompressible element 13 is formed of a 
rigid material such as a metal plate, for example, a steel 



sheet. In this embodiment the thickness of the noncom- 
pressible element 13 is 0.2 mm. 

In the present emtxxjiment the elastic member 6 
comprises five joined pairs of compressible element 12 

5 and noncompressible element 13. Thus, the elastic 
mender 6 is Gmm-thick In total. 

A pull stud 14 is threadingly attached to the end 
face of the tool holder body 8 on the shank side. The 
pull stud 14 has a tool insertion hole 15 centrally and 

10 axially extending therethrough. The pull stud 14 has a 
protuberant portion 1 6 having a diameter larger than the 
outer diameter of the shank portion 4, the protuberant 
portion 16 t>locking the sleeve 3 from slipping off. 
Between the protuberant portion 16 and the sleeve 3 is 

15 interposed preloading means 1 7. 

TTie preloading means 1 7 acts to preload the elastic 
member 6 so as to make constant the distance between 
the end face of the sleeve 3 and the flat surface of tiie 
flange portion 5 In an assembled condition. In this 

20 embodiment the preloading means 1 7 comprises a plu- 
rality of spacers. 

By adjusting the thickness of the spacers a varia- 
tion in the thickness of the elastic member 6 is rectified, 
so that the distance between the sleeve end fece and 

25 the flat surface of tiie flange portion 5 in an assembled 
condition is made constant. 

On the side opposite the shank portion across the 
flange portion 5 in the holder body 8 is formed a tool 
holding portion 18 protruding forward from the flange 

30 portion 5. In tiie tool holding portion 1 8 is concentrically 
formed a collet hokiing bore 19 which opens in the front 
end face of the tool holding portion 18. The collet hold- 
ing bore 19 corrprises a gentiy tapered surface and is 
adapted to receive a tapered collet 20 therein. The 

35 tapered collet 20 has a tool holding bore 21 concentri- 
cally formed on its front end side and an InterneU thread 
portion 22 concentrically formed on its rear end side. A 
cutting tool 23 such as an end mill or a drill is removably 
held in the tool homing bore 21 by Insertion. 

40 In an axially central portion of the tool hoMer 8 is 
rotatably held a draw bolt 24 with its axial movement 
restrained. The draw bolt 24 has a thread portion 
threadingly engaging the internal thread portion 22 of 
the tapered collet 20. The head portion of the draw bolt 

45 24 has a tool engaging portion 25 in the form of a 
recess. Also the draw bolt 24 has a coolant supply bore 
26 centrally and axially extending ttierethrough. 

When a tool such as a hexagon wrench is inserted 
Into the tool insertion hole 15 of the pull stud 14 and 

50 engaged with the tool engaging portion 25 of the draw 
bolt 24 to rotate the draw t>olt 24. the tapered collet 20 
is axially moved relative to the collet hokiing bore 19. 
This axial movement of the tapered collet 20 causes the 
tool 23 to be held or released. 

55 With the embodiment of the akxsve arrangement, 
the tool hokfer of the present invention attached with the 
tool 23 is first placed on the magazine (not shown) of 
the automatic tool changing device. The tool holder is 
then gripped by the tool changing arm of the automatic 
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tool changing device at the fit groove 10 thereof, 
rennoved from the magazine, transferred to the main 
spindle 1 arxl attached to the tapered bore 2 of the main 
spindle 1 . 

At this time the tapered surface of the sleeve 3 of 
the tool holder is tightly fitted into the tapered bore 2 of 
the main spindle 1 . In this fitted state the flat surface of 
the flange portion 5 of the tool holder is spaced a prede- 
termined clearance from the end face of the main spin- 
dle 1. In this emtxxliment such a clearance is 0.5 mm. 
To make this clearance constant the preloading means 
17 acts to previously adjust the distance between the 
sleeve 5 and the flange portion 6 in an assembled con- 
dition. 

In turn, the pulling means 7 in the main spirvile 1 
grips the pull stud 14 and pulls the holder body 8 
inwardly of the main spindle 1. This pull-in action 
causes the shank portion 4 and the flange portion 5 to 
axially move together and this moving force is transmit- 
ted to the sleeve 3 through the elastic member 6. The 
difference between resistances against the moving 
force which are produced on the inner and outer periph- 
eries of the sleeve 3 upon the transmission causes the 
inner periphery of the sleeve and the outer periphery of 
the shank portion to nrtove axially relative to each other, 
so that the diameter of the sleeve 3 is reduced witii the 
diameter-enlarging bias material 3b being compressed, 
while at the same time the elastic menlber 6 is com- 
pressed axially. 

Thus, the flat surface of the flange portion 5 comes 
to abut the end face of the main spirxlle 1 (refer to Fig. 
1). 

At this time the slee^^e 3 is axially pressed by the 
repulsion force of the elastic member 6 thus com- 
pressed. This pressing force together with the diameter- 
enlarging action of the diameter-enlarging bias material 
3b provides a firm taper contact bond between the 
tapered surface of the sleeve 3 and the tapered bore 2 
of the main spindle 1 . Further, the damping by the taper 
contact causes the inner diameter of the sleeve 3 to be 
reduced, hence, the sleeve 3 to grip the shank portion 4 
tightiy. 

After the pull-in process is completed, the gripping 
by the tool changing arm is released, and the arm 
resumes its starxi-by position. 

In the process of attaching the tool holder according 
to the present embodiment the pull-in cunount of the tool 
holder is very small, or 0.5 mm. This allows the tool 
changing arm to be less deformed by the pull-in opera- 
tion thereby eliminating the danger of damage to the 
arm or ttie like. Further, such a small pull-in amount 
allows the time period required for the pull-in operation 
to be shortened as compared to the time period 
required to pull-in a conventional tool holder requiring a 
pulled-in amount of 3 mm. 

After the attachment process is completed, the 
nr^in spindle 1 of the machine tool starts rotating and 
the tool 23 held by the tool holder performs cutting on a 
workpiece. During the cutting a coolant is supplied from 



the coolant supply device of the main spindle 1 through 
the tool insertion hole 15 of the pull stud 14 and the 
coolant supply bore 26 of the draw bolt 24 to the tool 23. 
Since the elastic memba- 6 comprises compressi- 

5 ble element 12 and noncompressit)le element 1 3 axially 
combined without any clearance, chatter due to reso- 
nance never occur in the rotary cutting process. Further, 
since the elastic member 6 comprises plural pairs of 
compressible element 12 and nonoompressible ele- 

10 ment 13 which are joined together, the elastic member 
6 enjoys enhanced rigidity and vibration-damping prop- 
erty as compared with an elastic member conrtprising a 
single pair of compressible element and nonoompressi- 
ble element. Thus, the occurrence of resonance will 

15 scarcely result. 

Furthernx)re. since the elastic member 6 is shaped 
annular with its inner periphery at>utting the outer 
periphery of the shank portion 4. run-out of the elastic 
member 6 never occurs even at high speed rotation 

20 and. hence, the occurrence of vibration at high speed 
rotation is prevented. 

To detach the tool hokier from the machine tool the 
tool changing arm of the tool changing device grips the 
tool holder avti then the pulling means 7 releases the 

25 clamping on the pull stud 14 and makes an inrpact to the 
rear end side of the shank portion (pull stud 14). 

At this time the biasing force of the diameter-enlarg- 
ing bias material 3b which constantly acts to enlarge the 
diameter of the sleeve 3 assists the action of pushing 

30 the sleeve 3 out of the tapered ksore of the main spindle 
1 . In addition, the sleeve 3 and the shank portion 4 are 
in a state such as to permit tiiem to axially move relative 
to each other smoothly by virtue of the lubricant assur- 
edly filled and retained in the lubricant sealing portion 

35 4a. thus ensuring and facilitating the detachment of the 
tool holder. 

Consequentiy, the dose contact between the inter- 
nal surface of the tapered bore of the main spindle 1 
and the tapered surface of the sleeve 3 and between the 

40 erxi face of the main spindle 1 and the flange portion 5 
of the tool holder is released and, hence, a gap is 
defined in each of the contact portions. 

In this state the compressed air supply device (not 
shown) supplies compressed air into the tapered bore 

45 to dean each gap. The tool holder of the present 
embodiment is so arranged that upon application of 
impact to the rear end side of the shank portion, the 
dose contact between the end face of the main spindle 
1 and the end face of the flange portion 5 is released 

50 just a nrK)ment before the releasing of the dose contact 
between the inner surface of the tapered bore of the 
main spirxJle 1 and the tapered surface of the sleeve 3. 
With this arrangement compressed air is permitted to 
pass through the slit portion 3a of the slee\^e 3 (through 

55 the clearance between the diameter-enlarging bias 
material 3b disposed in the slit portion 3a arvl the inner 
surface of the tapered bore 2) and blow the end face of 
the flange 5 concentratedly, whereby the end face of the 
flange portion 5 » deaned effectively. 
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With the present embodiment a high bonding rigid- 
ity was attained by setting the inclination of the taper off 
the sleeve as gentle as 1/10. 

Specifically, as shown in Rg. 5, a test was per- 
formed to see how taper angle Tp of the slee\/e 3 and 
pulling force R influenced inclination 6 of the axis of the 
tool holder attached to the main spindle. As apparent 
from Fig. 5, Inclination e of the tool holder always 
decreased with decreasing taper angle Tp even when 
pulling force Pt was differently varied. Stated otherwise, 
the bonding rigidity was found to be more enhanced 
with decreasing taper angle Tp. Taper angle Tp is pref- 
erably 12'' or smaller. 

Rg. 6 shows another emlxxliment of the present 
invention in which preloading means 1 7 is different from 
that of the foregoing embodiment Specificalty. the 
preloading means 17 comprises a spacer 28 secured to 
the end portion of the shank portion by means of a bolt 
27. By adjusting the thickness of the spacer 28 the dis- 
tance between the sleeve 3 and the flange portion 5 in 
an assembled condition is made constant 

It should be understood that preloading means 1 7 
is not limited to those of the foregoing embodiments but 
may be such as to adjust the thickness or number of 
noncompressible elements 13 of the elastic member 6. 
Othenivise. the preloading means 17 may be of an 
arrangement such as to make constant the distance 
between the sleeve 3 and the flange portion 5 in an 
assembled condition by combining the adjustment of 
the thickness or numt)er of noncompressible elements 
13 of the elastic member 6 and the adjustment of the 
thickness of the spacer 28. 

Rg. 7 shows yet another embodiment of the 
present invention in which the constitution of the elastic 
member 6 is different from those of the foregoing 
emlxxliments. Specifically, the elastic memtser 6 com- 
prises an assemt)ly of compressible element 12 consist- 
ing of an annular disc spring and noncompressible 
element 13 consisting of a plain washer. In an uncom- 
pressed condition the compressible element 12 is elas- 
tically defbrmable as having a clearance from each of 
the inner and outer peripheries of the recess of the 
mounting seat 11. The compressible element 12 Is 
sized so that the inner and outer peripheries thereof 
abut the inner and outer peripheries of the recess of the 
mounting seat 11. respectively, when the compressible 
element 12 is in a conrpressed condition where the end 
face of the flange portion 5 abuts the end face of the 
main spindle 1. as shown in Rg. 8. The noncompressi- 
ble element 13 is sized so that the inner periphery 
thereof is closely fitted around the outer periphery of the 
shank portion 4 (inner periphery of the annular recess 
11). 

It is possible to adjust the compression amount of 
the compressible element 12 by selecting a noncom- 
pressible element having an appropriate thickness (or 
using a required numt)er of noncompressik)le elements). 

With this embodiment, the elastic member 6 is pre- 
vented from run-out even at high speed rotation and. 



hence, the occurrence of vibration at high speed rota- 
tion is prevented since the inner and outer peripheries 
of tine compressible element 12 of the elastic member 6 
abut the inner and outer peripheries of the recess of the 

5 mounting seat 11, respectively, in the rotary cutting 
process of the machine tool. 

It should be understood that in each of the forego- 
ing embodiments the slit portion 3a of the sleeve 3 may 
t>e fbrmed, for example, to extend straight and parallel 

10 to the axis. Also, it is possible to form a plurality off 
recesses equidistantly in the outer periphery of the 
shank portion 4 which form the lubricant sealing portion 
4a 

The lubricant sealing portion 4a may otherwise be 

75 formed into a serrated groove continuously extending 
over the entire circumference of the outer periphery of 
the sheink portion 4 as shown in Rg. 9. 

Additionally, the thickness, number and the like of 
compressible elements 12 and noncompressible ele- 

20 ments 13 of the elastic member 6 are not limited to 
those described abcf^e and can be appropriately varied 
depending on the diameter and application of the tool 
23, the rotary speed, the pulling force and the like. 
To attain only the object of obtaining a sufficient 

25 sleeve biasing force with the compression amount of the 
elastic member reduced, it is not necessary to provide 
the elastic element in the slit portion of the sleeve nor to 
provide the lubricant sealing portion in the shank por- 
tion. Shown in Rg. 10 is an emkxxiiment to attain such 

30 an object, including sleeve 3 free of the slit portion and 
shank portion 4 free of the lubricant sealing portion. 
Otiier features are the same as in the embodiment 
shown in Rg. 2. 

To attain only tiie object of preventing run-out of the 

35 elastic menrtber at high speed rotation, it is not neces- 
sary to provide the elastic element in the slit portion of 
the sleeve nor to provide the lubricant sealing portion in 
the shank portion. Shown in Rg. 11 is an enrtoodiment 
to attain such an object, including sleeve 3 free of the slit 

40 portion and shank portion 4 free of the lubricant sealing 
portion. Other features are tiie same as in the embodi- 
ment shown in Rg. 7. 

In the embodiments shown in Figs. 10 and 11 the 
sleeve 3 shown in Rgs. 12 and 13 may be used. 

45 The sleeve shown in Rgs. 1 2 and 1 3 has first slit 29 
fbrmed as extending from one axial end of the sleeve 3 
to an axially intermediate portion of the sleeve 3 and 
second slit 30 extending from the other axial end of the 
sleeve 3 to an axially intermediate portion of the sleeve 

50 3. Each of the slits 29 and 30 comprises a plurality of cir- 
cumferentially equidistantly spaced slits. The inner 
periphery of the sleeve is fbrmed witii an annular groove 
31, through which the first and second slits 29 and 30 
axially overiap each other. 

55 With the tool hokler having the sleeve 3 witii such 
slits, when the clamping on the pull stud 14 by the pull- 
ing means 7 is released after the tool changing arm 
grips the tool hoUer for detaching the same, the dose 
contact between the end face of the main spindle 1 and 
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the flange portion 5 of the tool holder is released to 
define a clearance there-between as shown in Rg. 10. 
At this time compressed air is supplied into the tapered 
bore from the compressed air supply device disposed in 
the main spindle. Compressed air thus supplied passes 
through the first slit 29. annular groove 31 and then sec- 
ond slit 30 and spouts from the clearance between the 
end face of the main spindle 1 and the flange portion 5, 
thereby cleaning the end face of the main spindle 1 . 

It is to be noted that the present invention is not lim- 
ited to the foregoing embodiments and may employ, for 
example as the sleeve 3. various sleeves described in 
Japanese Unexamined Utility Model Publication Na 
SHO 63-53605. 

INDUSTRIAL APPUCABILlPi' 

Tlie present invention is applicable to a tool holder 
to be detachabfy attached to the main spindle of a 
machine tool. 

Claims 

1 . A tool holder comprising a sleeve (3) to be f itted into 
a tapered bore (2) of a main spindle (1) of a 
machine tool, a shank portion (4) inserted into the 
sleeve (3) so as to be axially movable relative to the 
sleeve (3). a flange portion (5) formed integrally 
with the shank portion (4) and adapted to abut an 
end face of the main spindle (1), and an elastic 
member (6) interposed between the flange portion 
(5) and the sleeve (3), 

wherein the sleeve (3) is formed with a slit 
portion (3a) axially extending through a portion of a 
peripheral wall thereof, the slit portion (3a) being 
provided therein with an elastic element (3b). 

2. A tool holder as set forth in claim 1. wherein the 
shank portion (4) is provided with a lutxicant seal- 
ing portion (4a) opened as immediately facing the 
inner periphery of the sleeve (3). 

3. A tool holder as set forth in daim 1 or daim 2. fur- 
ther comprising preloading means (17) for preload- 
ing the elastic member (6) to make constant the 
distance between the sleeve (3) and tfie flange por- 
tion (5) in an assembled condition. 

4. A tool holder as set forth in any one of claims 1 to 3. 
wherein the elastic member (6) is shaped annular 
as comprising at least one comt^ination of a cohy- 
pressible element (12) formed of an elastic material 
and a noncompressil^le element (13) formed of a 
rigid material which are axially joined together. 

5. A tool holder as set forth in any one of claims 1 to 3, 
wherein the elastic member (6) is shaped annular 
as having an inner periphery abutting the outer 
periphery of the shank portion (4). 



6. A tool holder as set forth in any one of claims 1 to 3. 
wherein the elastic member (6) is shaped annular 
and accommodated in an annular recess (11) 
formed in the flange portion (5) white having outer 
5 and inner peripheries adapted to abut the outer and 

inner peripheries of the annular recess (11), 
respectively, when the flange portion (5) abuts the 
end face of the main spindle (1). 

10 7. A tool holder comprising a sleeve (3) to be fitted into 
a tapered bore (2) of a main spindle (1) of a 
machine tool, a shards portion (4) inserted into the 
sleeve (3) so as to be axially movable relative to the 
sleeve (3). a flange portion (5) formed integrally 

IS with the shank portion (4) and adapted to abut an 
end face of the main spindle (1). and an elastic 
member (6) interposed between the flange portion 
(5) and the sleeve (3), 

wherein the elastic member (6) comprises a 

20 compressible element (12) formed of an elastic 
material and a noncompressible element (13) 
formed of a rigid material which are axially joined 
together with no clearance therebetween. 

25 8. A tool holder as set forth in daim 7, wherein the 
elastic member (6) is shaped annular as comprising 
a plurality of combinations of the compressik>le ele- 
ment (12) and the noncompressible element (13), 
the conrt>inations being joined together. 

30 

9. A tool holder as set forth in claim 7 or claim 8. 
wherein the elastic member (6) is shaped annular 
as having an inner periphery abutting the outer 
periphery of the shank portion (4). 

35 

10. A tool holder as set forth in any one of claims 7 to 9. 
further comprising preloading means (17) for 
preloading the elastic member (6) to make constant 
ttie distance between the sleeve (3) and the flange 

40 portion (5) in an assembled condition. 

1 1 . A tool hok^er comprising a sleeve (3) to be fitted into 
a tapered bore (2) of a main spindle (1) of a 
machine tool, a shank portion (4) inserted into the 

45 sleeve (3) so as to be axially movable relative to the 
sleeve (3), a flange portion (5) formed integrally 
with the shank portion (4) and adapted to akxit an 
end face of the main spindle (1), and an annular 
elastic member (6) accommodated in an annular 

50 recess (1 1 ) formed in the flange portion (5) to press 
tiie sleeve (3) axially, 

wherein the annular elastic member (6) has 
outer and inner peripheries adapted to abut the 
outer and inner peripheries of the annular recess 

55 (11), respectively, when the flange portion (5) abuts 
the end face of the main spindle (1). 

12. A tool holder as set forth in daim 11. further com- 
prising preloading means (17) for preloading the 
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annular elastic member (6) to make constant the 
distance between the sleeve (3) and the flange por- 
tion (5) in an assembled condition. 
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